electrophoresis through submerged 0.5~ agarose gels, stained with ethidium bromide and photographed (Studdert, 1983) . DNA from representative strains of EHV-1 (438/77; Studdert, 1983) , -3 (M2; Kamada & Studdert, 1983) and -4 (405/76; Studdert et al., 1970) were also included. Each sample contained 0.25 to 1.0 I~g of viral DNA. After photography, DNA was transferred and fixed to nitrocellulose (Maniatis et al., 1982) . DNA from EHV-2 strain 86 was extracted from the cytoplasm of infected cells (Pignatti et al., 1979) and radiolabelled by either nick translation in the presence of [ce 3 sS]dGTP (Maniatis et al., 1982) or DNA synthesis primed by random hexanucleotides in the presence of [ce35S]dCTP (Feinberg & Vogelstein, 1983 ) to a specific activity of 108 to 5 × 108 d.p.m./btg. The Southern blots were hybridized to 0.2 × 107 to 107 d.p.m, of radiolabelled DNA (1 M-Na +, 68 °C) for 4 h, then washed under highly stringent conditions (16.5 mM-Na +, 68 °C) for 2 h, dried and autoradiographed at -70 °C for 3 to 30 days (Maniatis et al., 1982) . Such conditions were calculated to allow 10~o base pair mismatch. The means and standard deviations of the plaque diameters of 19 representative isolates are listed in Table I . All 51 isolates were distinguishable from the equine alphaherpesviruses (Studdert, 1974; Studdert & Blackney, 1979; Kamada & Studdert, 1983) , by their slow growth which was reflected in the small diameter of plaques at 14 days. Although there was considerable variation in plaque diameter among the isolates, no subgrouping was apparent.
There was extensive heterogeneity in the restriction endonuclease patterns and two different groups were discerned. One group comprised 47 of the 51 isolates and 15 representative isolates selected because of their diverse restriction patterns are shown in Fig. 1 . Although very few fragments were common to all 15 isolates in BamHI, EcoRI and HindIII digests, comparison of any two isolates revealed more comigrating fragments and all 15 shared similar SalI patterns. Fourteen passages of EHV-2 strain 86 in EFK cell cultures produced no changes in restriction patterns (data not shown). Southern blot hybridization of these isolates to the genomic DNA of EHV-2 strain 86 demonstrated that all 15 shared a high degree of homology throughout the genome, but had no homology to the equine alphaherpesviruses (Fig. 2) .
The second group, comprising four isolates (2-141N, 3-141N, viruses 16, 17, 18 and 19 in Table 1 ), which shared restriction endonuclease patterns only with each other, are compared to four representatives (viruses 6, 5, 11 and 13 in Table 1 ) of the other 47 isolates (Fig. 3) . These isolates, representing three epidemiologically distinct isolations (Table 1) had similar patterns in all digests, but shared no comigrating fragments with the other 47 isolates. (c) (a) Fig. 3 . The distinctly different restriction endonuclease patternsoffour isolates, each compared to four representative EHV-2 (isolates typical of the other 47) isolates. Lanes are numbered as listed in Table 1 .
(a) BamHI, (b) HindlII, (c) EcoRl, (d) Sail.
The degree of hybridization of the D N A of EHV-2 strain 86 to three of these four isolates (viruses 16, 17 and 18 in Table 1 ) was much lower than to four representatives (viruses 1, 4, 12 and 8 in Table 1 ) of the other 47 EHV-2 isolates (Fig. 4) . Table 1. restriction endonuclease patterns to the EHV-2 type strain, LK, which has been characterized as having a genome of about 190 kilobase pairs (Wharton et aL, 1981) , while fragment summation of representatives of the second group suggested a significantly smaller genome (148 + 12 kilobase pairs). Previous studies have determined the G + C content of both genomes to be 57 moles ~ and have shown them to be distinct in cross-neutralization tests (Plummer et al., 1973) . The limited degree of homology between the two groups of equine betaherpesviruses is reminiscent of that between two equine alphaherpesviruses, EHV-1 and EHV-4 (Allen & Turtinen, 1982) , suggesting that the equine betaherpesviruses may have diverged at a similar time to these equine alphaherpesviruses. Although the 47 EHV-2 isolates showed a high degree of homology in hybridization studies (Fig. 2) , restriction endonuclease patterns demonstrate very considerable intratypic heterogeneity among these viruses, which contrasts sharply with the homogeneity of any given type of alphaherpesvirus. The genomic heterogeneity of the 47 EHV-2 isolates appears greater than that reported for any other reasonably large collection of herpesviruses. Such diversity, reflecting that observed in both biological and antigenic characteristics, is approached only by human cytomegalovirus (Huang et al., 1980) , although preliminary investigations suggest tupaia herpesvirus may also exhibit considerable genomic variation (Koch et al., 1985) . That three betaherpesviruses exhibit such variation, in contrast to alphaherpesviruses, indicates that this may be a general feature of the betaherpesviruses, and appears greater than could be explained only by larger genomic size as suggested by Huang et al. (1980) , especially in the case of the equine betaherpesviruses which have the smallest genomes thus far recorded for any betaherpesviruses. The apparent homogeneity of the second group of equine betaherpesviruses Short communication reported in these studies may be a consequence of small sample size and sampling bias introduced by the difficulty of isolation due to the generally lower titres and slower progress of cytopathology in vitro Wilks & Studdert, 1974) .
Two different types of betaherpesvirus have yet to be identified unambiguously in any other single species; however, the significance of the two types of equine betaherpesvirus and the heterogeneity observed among EHV-2 in the pathogenesis of infection by these viruses remains to be fully assessed. Multiple infection by genomically distinct EHV-2, sometimes concurrently, has been demonstrated (Browning & Studdert, 1987) , but the genomic location of the intratypic and intertypic differences recognized for equine betaherpesviruses, as well as the significance of the differences in vivo, remains to be defined.
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